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BAG RLLiKiri APP^p^Ttjs MCTH^n 

Field of fh«» inx^apf jp,n 

This invention relates to packaging technology, and in particular to an 
apparatus and method for filing bags with a loose commodity such as seed or 
9ra,n, by means of an automated apparatus, and canying the filled bags to a bag 
sealing station or other processing means. 

Backamiinri rrffhr Invenf inn 

The bagging Of bulk commodities such as seed or grain requires 

.utomatedequipmentforsequentlallydispensingameasuredquantityorweight 
of a commodity into an open^opped bag, and tmnsferring the bag to a heat 
sealing station or other bag-sealing means. Typically in apparatus of this 

nature,thebulkcommodityisdispensedfromahopperintoanopen4oppedbag 
After a measured amount is dispensed, the bag Is removed from the hopper and 
d^chargad from the apparatus. Typically, individual bags are positioned 

~ T"^' seerations 
require bagfillingmachlnesthatarecapabteofoperatingrapldiyandeffectively 
.ha. IS, With a minimum of skipped bags (whei^ln a bag Is missing when the 
hopper discharges it s load), torn or damaged bags, or doubled.up bags. 

Typically, rapidity and precision are achieved by means of an automated 
device having moveable fingers or other gripping members for manipulation of 
individual bags before, during and after the filling operation. For example 
published Canadian Application 2,091,471 (Huwelmann) discloses a beguiling 
apparatus having opposed clamping mechanisms for gripping the open upper 
end Of the bag, and holding the bag open forfi.ling by a hopper or the like 

S.milariy,U.S. 4,172,349 (Lipes)disclosesopeningofabagbymeansofapalr 
Of opposed gripplng members that grip opposing sides of the bag and hold it 
open atits mouth. A similar an^ngement is disclosed in U.S. 4, 651,506 (Lemer 
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ind- -H °7 ^PP-^-t"^ accurately and rapid.y transfer 

.nd,v,dual bags froo, a bag supply ,0 a filling station and subsequently to a 
conveyor for transferring the bag ,0 a heat-sealing mechanism or other bag- 
handl,ng subsystem. This secuencs .ay be efHciently earned out if .he bags 
are transferred efficiently between the various stations. 

A further specific requirement that is not adequately addressed in the 
pnor art is for a simple, effective and rapid n»ans whe-Bby empty bags are 

.nd,v,duallyengagedandposiHonedinanopen-toppedposition.oreceiveabulk 
commodity from a hopper or other filling means. 

In general temis, it is desirable to provide a oiechanism whereby empty 
bags may be sequentially engaged and transferred in an open position ,0 a bag- 
mi-ng station, and subsequently transferred to a bag conveyor. Conveniently 
me rndividual bags may be drawn closed as they are being fed .0 me 

downstream conveyor. Sincetypicallythedownstreamconveyorfeeds the bags 
.nto a heat-sealing station comprising a pair of heated rollers or belts it is 
desrrable >>^tt^ -'<eMn-6r^„,Fii^^^^^=^ ^ 
flattened upper region of the bag to receive a heat seal. 

Obieeta iff the Inventinn 

In light of the foregoing, it is an object of the present invention to provide 
an improved bag filling apparatus and method, whereby individual bags are 
selectively engaged and positioned for individual filling and subsequently are 
withdrawn fi-om the filling station in a generally lateral direction for transfer .0 a 
downstream conveyor. I, is afurlher object to provide a means whereby the 

fliledbagsar^ generally substantially dosedattheirupperendsasthe bags are 

fransferredtothedownstreamconveyor.insuchamannerastopermitthebags 
to be. conveniently heat sealed attheirupper ends 
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Summary nfth^ fnyrntinn 

In accordance «nth the foregoing objects, the invenUon comprises in one 
filled bags to a processing means, comprising: 

into bagT'"""' ' '^'"'"^ °' "^^ "^""^ 

wb.r '"''""'"^ ' interconnected array 

whereby the bags fomi a continuous web; and 

filled bag transfer means incon,ora«ng a releasable damp for engaging 

anopenmouthofabaguponfi,,ingthebagwi«,«,ecommodityandv«-thdJing 
the filled bag away fi«m the hopper. 

The intenxnneotion of the bags may be achieved by a mechanical 
.nterconnecfon, for example interlocking edge regions of adjacent bags or 

ZZ r " '"""'^ °' *^«'- "e^een 

contacting bags. 

me releasable: dam^,^raS^:s^-op-^^ ^ 
pos,Uon upon engaging the bag. TT,e direction of ..^nsfer of the fflled bags 
pem,,ts removal of a filled bag from the filling station to draw a subsequent 
empty bag from said wicket to the filling station and detach the full bag from the 
subsequent bag. The ...nsfer means then t^nsfer. the filled bags from the 
filling station to the processing means. 

Preferably, the transfer means sequentially transfers the bag in a first 
d,rect»n generally pen^endicular to the elongate axis of the appLtus for 
detaching afilled bag f™m a subsequent bag, and subsequently in a second 
directiongenerally parallel to the elongate axis for delivering filled bags to the 
processing means. 
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^^='-"'P°f«hepreferredversioncomprisesapairoflate,a„y„,cveab,e 
fingers assodated wKh drive means for moving ,he fingers between converged 
end d,verged positions. recipmoating fingers engage opposed 

co^sponding fixed fingers, .Hereby opposed ends o, tt,e bag are CaZd 
be*veen respective pairs of „,oveab,e and fixed fingers when the moveable 

ZTZ% • " ^'-^ *e 

moveabie fingers are converged. The position of the fixed fingers n,ay be 

laterally adiustedtoconvergeor diverge toacoommodateaselectedsizeof bag. 

The filling staUon preferable includes a hopper having a downwardly- 
depend,ng nozzle for discharge of the loose commodity, and further comprising 

-c,procat,ngdrivemeansfbrelevating,hehopperduring the bagremoval stage 
and lowering the hopper during the bag filling stage. 

An intemiediary conveyor means may receive the filled bags from the 
Uans^er rnean, to convey the bags by their upper rim to a hea, sealing station or 
the l,ke. The inten„ediao, conveyor may comprise a pair of opposing elongated 
conveyor membersr s«:-^y^Fof^^„5Sii^„p,^^- ^ 

diverge to receive a bag and converge to engage and transport the bag. 

In a further aspect, the invention comprises a method for filling a bag with 
e loose commodity and transferring the filled bags to a processing means 
comprising the steps of: 

and r,rT'"^ ' '""'"""^ ' "'""3 ^«on, a wicket, 

and filled bag transfer means; 

loading a supply of empty bags on the wicket in a stacked and 
interconnected array to fomi a continuous web; 

opening the mouth of a first bag on thewicket; 

flIHngthe first empty bag with loosacommodity. at the fillingstation- 
transfemng the. filled, bag. away from the filling station- towards, the- 
processing means, thereby drawing a second connected- bag into: saidrfilling 
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sta«on, opening me mouth of me empty bag and detaching said first bag from 
.a,d second bag; and transfem-ng me „„ed bag to me p^Ling mlans 

The step Of transferring me fiiied bag away from me ffliing station may 

compnse,,.nsfe,.ingme«,,edbaginafirstdirec.ionfordetachingmefi,,edb2 
from me subsequent bag, and subsepuentiy in a second direction towards ml 

proce-ng means. Aiternatively.transferswiminmefirstandseconddirections 
may occur essentialiy simultaneously. 

The step Of transferring me filled bag may include the step of drawing the 
open mourn of me bag to a substantially closed configuration, by drawing apart 

IZZ T °! T " ^^^^"^ 

opposed s,des of me bag, and delivering me substantially closed bag to the 
processing means. ""^g ro ine 

*e invention in genem, ,en,«, me invention will 
orl'' 1 "^^^ '° ^ il-trBtions of a 



re.,f T T '^'^'^^■^"^ mroughou. mis specification are in 
«.a.or, to me longitudinal axis of me machine comprising the direction me 
general d.rBc.,on of movement of the bags subsequent to me filling stage i e 
fromthefillingstationtotheheatseaiingstationoromerdownstreamproLing 



Brief Description nf » he Drawing s 

Figure lisa plan view, fi^mabove, showingme apparatus according to 
the present invention; 

within- th& closed: position; 
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Roure 3 is a further perspective view, iliustraung «,e conveyer within an 
open position; 

Figure 4 is a further perspective view of the apparatus; 
Figure 5 is a further perspective view of the apparatus,' 
Rgure 6 is a side elevalional view of a portion of the apparatus- 

'''g"™*7athroughicompriseaseriesofperspectiveviews,ofaportion 
of the apparatus, illustrating operation of the apparatus; 

^ '^'S"'-^ 8 i= ^ perspective view of a portion of the device, illustrating a 
further embodiment of one aspect thereof; 

Figure 9 is a further perspective view as in Rgure 8; 

Figure 10 is a side elevational view of the portion shown in Figure 8. 

. Detailed Description nf th. pr eferred FmhnHi.^.„.- 

Refen-ing to the figures, the apparatus globally denoted by reference 10 
IS supported on a frame 16. The apparatus comprises a beguiling station 20 
having associated therewith a bag wicket station 22 and a bag transfer station 
26. The bag-filling station comprises avertically reciprocating hopper 28 which 
is.dnven for a reaprocai vertical-movemerff by a prieUSSic drive cylinder 30 
A supply conduit 32feeds grain orother loose, bulk commodity (not shown) into 
the hopper 28. Release of- commodlty from the hopper 28 is controlled by 
means of an openable jaw structure 34 which defines the lower portion of the 

hopper and comprises a fixed jaw member 36 and a moveable jaw member 38 
which pivots about a horizontal axis. The moveable jawmember 38 is driven for 
a reciprocal movement diverging and convergin with the fixed jaw member 36 by 
a pneumatic cylinder 40 mounted to the hopper 28. In the closed position 

Shown in Figure2,therespecUvejawstructure34olosedandcommodity cannot 
escape from the hopper28. Within theopen position, shown in Figure 7(c> the 

jaw stmcture 34 is openedfortfie discharge Of ameasuredamountof commodity 
from the^ hopper 28. 



The bag wicket station 22 comprises a generally box-like support 
structure 43 mounted to the frame 16. and which slidably engages the hopper 
28. The pneumatic cylinder 30 driving the hopper is mounted to an upper 
portion of the support structure 43. The wicket station 22 features a pair of 
wicket members 44. from which may be hung a flattened stack of empty bags 46 
for filling with the commodity. The wicket members are angled downwardly to 
urge the bags towards the filling station via gravity. A pair of holes 48 extend 
through the upper rim portion of the bags 46 adjacent opposed sides thereof to 
engage the wicket members 44. The bags 46 are interconnected to form an 
endless web or chain. 

In a further aspect, an alternative an-angement of the wicket station is 
shown in Figures 8 through 10. Within this version, a wicket station 200 
comprises paired wicket arms 202. which are angled downwardly towards the 
feeding station to feed the bags 46 via gravity towards the feeding station. The 
wicket arms 202 terminate at a plate like wicket knife assembly 206. mounted to 
the wicket station 22. A wicket knife 208 forms a gusset like web between the 
plate 206 and the wicket:anT.iH2^^ 

slicing the bags as the same are drawn fonvardly for removal from the wicket. 
Use of the wicket knife assembly, and consequent cutting of the bag. permits 
easier removal of the bags from the wicket with less stretching than a simple 
tearing action against the rounded wicket arms. Figure 9 illustrates with arrow 
212 the direction of tearing of the bag as the same is pulled fonvardly off the 
wicket, with the tear origin occurring at point 214 on the bag. 

Conveniently, the interconnection may result from surface tension, static 
or electrical forces between the bags or mechanical forces achieved by 

deformatlon of a. portion of the bags surrounding: the holes, which pemiits each 
bag to. lightly grip its- neighbours: The- interconnection between the bags is 

sufficienttapermiteachbagto-drawifsneighbourfbrwardlyandopenthemouth 
of the- neighbouring: bag., as: each bag is, removed from the wicket upon- filling. 
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T^e term .nterconnecHcn- encompasses a physical connection forced by eg 

defon^fon Of adiacen.bagsfonninganin,er,ocRing structure. orsurfaceeflJs 
such as surface tension fonT,ing a connection l^etween adjacent bags. 

TTie bag transfer station 26 comprises in general terms a bag gripper 
assembly 50; a gripper carriage assembly 52; and a bag conveyer station 54 

The gnpperassembly 50 is adaptedtogrlp individual bags 46 andposition each' 
bag sequentially beneam the hopper 28 for filling with the commodity. Upon 
ffllmg Of the bag 46, the gripper assembly SO and its associated carriage 
assembly 52 carry the bag to the conveyer station 54 which in turn receives the 
filled bag for conveyance to a heat sealing station 56 or other downstream 
processing means. 

^ Ths gripper assembly SO comprises a generally plate-like vertical base 
60. A pair Of fixed arms 62(a) and (b) extend laterally from either end of the 
base 60 towards the hopper 26. Each of the outer am« 62 tenninates in a 
downwardly-extending finger 64. JT,e^^^^^^ „e arms 62 

to accommodate bags of diffSfflg sizes requiring a greater or lesser spread of 
the fingers 64 to hold the bags generally taut Positioned between the flxed 
outer arms 62 and parallel thereto is a pair of moveable inner am,s 66(a) and 
(b), hav,ng a similar configuration and each terminating in a downwardly 
depending finger 67. The inner anns 66 are each mounted to the base 60 for : 
sl,deable movement relative to the base 60. The inner amts 66 are each 
connected to a corresponding pneumatic cylinder 70 mounted to the base 60 
w,th the cylinders adapted to drive the inner am,s 66 between reciprocating 

convergingand diverging poSiUons. The innerarms66arereaprocate between 
a converged first position, shown in Rgure 7(a), wherein the fingers 67 cf the 
inner arms 66 are spaced substantially apart fram the fingers 64: of the fixed 
outer amns 62, and: a second diverged position-, shown in Figure- 7(b), wherein 

therespectivefingers64and:67of:theinnerand:outeram,s:meet-toclampingly 
engage a bag 46 therebetween. 



-9 



10 



20 



30 



70, as we as al, oU,er „ke drive ™ans, be replaced by any suital dr" 

member be,ng p,vo.a,V mounted a. a position adjacent me wi.eei perimeter for 
reaprocating sinusoidal movement. penmeterfor 

three J^" is adapted to carry tt,e gripper assembly SO in 
three ax,s of movement, namely laterally, longitudinally and vertically -^0 

IndTJ H '^"'"^ "^"^ " ''^'^"'^Paced apart parallel bars 82(a, 
-d (b, «^ch are f«ediy mounted to the frame 16 along a longitudinal axis A 
carr,age 84 engages the bars 82. and includes a pair of sleeves 85 for slideable 
^«.,ng me bars to pennit the canlage 84 to slide longitudinally along the bars 
82. A ™c,procating pneumatic cylinder 88 mounted at one end to the camage 
^ and at the opposing end to the apparatus frame 16 drives «,e carriage 84 
w.th,n a long,tudina, direction. Extending upwarxily from the carnage 84 is a 
rectangular pillar 88! A corresponding octangular sleeve 90 is slideabiy 
received on the pillar and isWver^verticaily mlative tB me support by means of 
a reaprocating pneumatic cylinder 92 mounted to the respective members 

I^ounted to a Side Of me Sleeve 90 is a second, horizontally-Oriented rectangular 
Sleeve 94, me axis of which is in me lateral direction. The second sleeve 94 
sU6^>y receives a beam 96, one end of which in turn is mounted to the base 

asstlTT ~en. o, me gripper 

assembly 50 relative to me carnage 52 is achieved by means of sLable 
movement o, the beam 96 wimin the second sleeve 94, which in tun, is driven 
by a pneumatic cylinder 98 linking me respecflve member. Vertical movement 
^^me gnpperassembly 50 is achieved by operation of me pneumatic cylinder 

The conveyer station- 54 is- mounted to the canlage assembly 52 by 
meansofabeamanangement lOO. Theconveyerstation 5»=ompriseaa:pair 
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ofgenerallyco.planerbeltassembnes102(a)and(b). The belt assemblies 102 
each comprise a housing 104. having journalled therein a pair of rotatabie 
pullles 106 at either end thereof, supporting the opposing ends of a rotatably 
dnven belt 108. A motor 1 lo'drives both the first of the belts 108(a) and 108(b) 
The respective belts are geared together through meshing spur gears mounted 
on con-esponding belt drive shafts. The first housing 1 04(a). with the motor 1 1 o 
mounted thereto, is fixed to the beam arrangement 100. The second housing 
104(b) ,s pivofally mounted to the beam arrangement 100 for pivoting about a 
vertical axis. When the respective housings 104(a) and (b) are swung together 
within the closed position, the respective belts 1 08(a) and (b) are parallel to and 
.n substantial contact with each other. Within the open position shown in Figure 
3. the belts 108 diverge. When in the diverged position, the belts are able to 
receive a filled bag. and subsequently swing together in to the closed position 
for conveyance of the bag away from the apparatus. 

Operation of the devise will now be described by reference to Figures 
107(a)-(l). ^ 



Operation of the apparatus commences with an individual bag 110 
comprising the first bag In the interconnected array of bags 46. being supported 
by the wicket members 44 and positioned directly below the hopper 28 An air 
nozzle 112 mounted to the wicket support 43 directs a stream of air Into the at 
least partly open mouth of the bag 1 10. to open the bag sufficiently for filling and 
to hold the bag open as the jaws 36 and 38 of the hopper 28 descend into the 
bag 110. as shown in Figure7(b). The hopper 28 then discharges a measured 
amount of the commodity Into the bag 110. As the hopper Is discharging the 
commodity, the. bag gripper assembly 50 advances laterally towards the hopper 
28. as seen In Rgure. 7(c).(e). andsubsequently downwardly, as seen in Figure 

^(f). suchthatthedownwardly-depending:flngers.67of the inner arms 66 extend 
.ntothe-operrmouth-ofthebag^llO. Thejaws:36 and: 38 of the hopper 28 then 
close and; tha hopper moves: upwardly, as. shown- in- Figure^ 7(g) and (h). 
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S.mu,.aneo.s,y, tt,e inner anns 67 of tt,e gnpper diverge, hereby drawing feu. 
the n,ou,h Of the bag 1 1 0 and gripping opposing confers of U» bag be^veen ,he 
respective inner and outer fingers 64 and 67, as seen in Figure 7(h) The 
gnpper ^pse„,b.y 50 than retracts iateraliy, as seen in Figure 7(i,, and transfers 
me bag 110 longitudinallytotheconveyer station 54. Retraction of the first bag 
0 a«,y fton, the interconnected array of bags 46 draws the subsequent bag 

111,n the array fonvardly in position beneath the hopper 28. Thefiliedbagno 
IS then conveyed longitudinally along the paired bars 82. towards the conveyor 
station 54. The paired bete 108 of the conveyer staHon 54 within the open 
pos,.,on receive the bag 110, and subsequently converge to grippingly engage 
the bag between the respective belts 108, for conveyance towards a heat 
sealing station 120 or the like. Conventionally, the heat sealing station 
comprises a pairof heated belts 122 which may receive me bag direcUyfrom the 
conveyer to petfomi a heat sealing operation on the bag. 

Operation of the device, and in particular, operation of the various 
pneumatic cylinders, is controlled by a central cont,»l unit, which in includes 
sensors for detecting-the posl«--»*e, varloS^c^^^^^^ 
and ensuring the various pneumatic actuators operate in a coordinated fashion' 



It will be seen that although the present embodiment employs 
recprocating pneumatic actuators for driving the various components of the 

apparatus, any knowndrive means maybesubstituted.in=ludinghyd,Bulicrams 
electnc linear actuators or other like means. 

''^'■"''^f^rtherunderstood.thatalthoughthepresentinventionhasbeen 
descnbed in detail by wayof aprefenedembodimentthe^of, personsskilled in 
the art to which this invention- penains will be- able, to make numerous 
modmcatlons:and:variatlons.,atheinvention:Tl.ese.variations:andmodifica,ions 



-12- 



Will s,H, remain within .he spirit and scope of the invention, which is described 
and characterized within the appended claims. 



